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ABSTRACT : 

PURPOSE : To improve the characteristic of MOSFET by making a source and a 
drain by using as a mask a poly-Si gate electrode provided on a P type Si 
substrate through the intermediary of a gate insulated film, by applying 
high-pressure low- temperature oxidation processing thereto, by exposing 
poly-Si selectively, and by applying. a large amount of doping, thereto - 

CONSTITUTION: A poly-Si gate electrode 3 is prepared on a P type Si 
substrate 1 through the intermediary of a gate oxide film 2, and an N 
type soource 4 and an N type drain 5 are prepared by P diffusion with the 
electrode 3 as a mask. When they are oxidized subsequently in an 
atmosphere of high pressure and low temerature, . an oxide film 6 on the 
poly-Si electrode 3 is made thinner than an oxide film 7 on the Si 
substrate- Next, the poly-Si oxide film 6 is removed selectively and P 
diffusion is conducted under the condition that the oxide film 7 of the 
substrate remains. Thereby only the poly-Si 3 is doped much and made to 
be of low resistance. This constitution enables lowering of a resistance 
value of the gate electrode of MOSFET wherein the depth of junction of 
the source and drain and the thickness of the gate oxide film are small, 
and thus the characteristic thereof can be improved. 
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Specifications 

1. Haae of Invention; Method of MOS FET manufacture 

2. Scope of Patent Application: 

1) A method of manufacturing a MOS FET characterised by 
forming a gate electrode made of polycrystalline silicon through 
the intermediation of gate insulating film on the surface of a 
conductive type semiconductor substrate, introducing impurities 
of the inverse conductive type on the above substrate with this 
gate electrode as a mask, installing source and drain areas, and 
next, in a high-pressure low-temperature oxidising atmosphere, 
oxidizing the above source and drain and the polycrystalline 
3iliccn that forms the gate electrode, and forming both a 
relatively thin polycrystalline silicon oxidized film on the 
polycrystalline silicon and a relatively thick oxidized substrate 
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film on the -source and drain surfaces, proceeding to remove the 
polycrystalline oxide film under conditions whereby the sub- 
strate's oxidized film is left on, exposing the polycrystalline 
silicon, and finally doping this' exposed polycrystalline silicon 
surface with a large amount of impurity to lover its resistance 
values as a gate electrode. 

3. Detailed explanation of invention 

This invention is one bearing on a method for MOS FET manufacture 
and particularly one providing a method for applying the self- 
aligning method, making^polycrystalline silicon the gate elec- 
trode. 

With the short-channeling of recent MOS-EETs, there is a need to 
make the source and drain contact surfaces shallow and also to 
make the gate oxide film thin. 

A result of trying to make the contact surfaces shallow, when one 
has the source and drain self -align by the usual P 2 O s p'redeposi- 
tion method, the impurity introduced into the polycrystalline 
silicon forming the gate electrode is insufficient and the gate 
electrode's resistance values stay high and it cannot be used as 
a EET, Also, in making the source and drain using ion injection 
it is possible to reduce the polycrystalline silicon's resistance 
values by using the P 7 0 5 predeposition method with the oxidized 
gate film as a mask after that injection; and yet since the gate 
oxide film is made thin, the function of the P x 0 5 as a diffusion 
mask will not be fulfilled. 

This invention has been devised with such problem points in mind, 
and will be carefully described in relation to the figures. 

Figure 1 shows the situation wherein gate electrode 3 made of 
polycrystalline silicon has been installed on a conductive type 
semiconductor substrate, for example, P-type silicon substrate 1 
intermediated by gate oxidized electrode 2. 

Next, in Figure 2, we form N-type source 4 and drain 5 by 
diffusing, such an N-type impurity as P 2 0 s by the predeposition 
method with this as a mask for the N- type impurity diffusion on 
this gate electrode 3. 

Going on, we do oxidation on the substrate under the conditions 
shown in Figure 2 in a high-pressure low-tenperature atmosphere, 
and oxidize gate electrode 3 made of polycrystalline silicon, as 
well as gate electrode 3 and the source 4 and drain 5 surfaces. 
By doing this high-pressure low-temperature oxidation, the 
thickness of the oxide film deposited on the polycrystalline 
silicon surface differs from the thickness of the oxide film 
foxmed on the monocrystalline silicon surface. The former is 
thinner than the latter. 
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To explain a* specific case, when we do steam oxidation at 750°C 
and §kg/cm 2 for 4£ minutes, polycrystalline oxide film 6 of about 
1400Ais deposited on the surface of polycrystalline silicon 3, 
and substrate oxide film 7 of about 2500Ais deposited on the 
surfaces of source 4 and drain 5, as shown in Figure 3- " " 

Next is the etching of polycrystalline oxide film 6 and substrate 
oxide film 7 by ordinary DHF etching. This etching process is 
important and must be concluded by the time that polycrystalline 
oxide film 6 has been removed- With this BHF etching method, 
because the etching rates for polycrystalline oxide film 5 and 
for substrate oxide film 7 are the same, substrate oxide film 7 
of some lOOOA remains, 25 in Figure 4, even after relatively thin 
polycrystalline oxide film 6 is removed. 

The oxide film of some 1000 A thickness has a [illegible] effect on 
the diffusion by P 2 O s predeposition ordinarily and generally 
done, so that when predeposition-method diffusion is done on 
substrate 1 under the conditions of Figure 4, a large amount of 
phosphorus is diffused only on gate electrode 3 which is made of 
polycrystalline silicon, and the resistance values of the said 
electrode 3 can be reduced. 

As is clear from the above explanation, because this invention ... 
diffuses the impurity only on the.. gate electrode, using the 
difference in deposition speed of the oxide films on the mono- 
crystalline silicon and polycrystalline silicon in high-pressure 
/low temperature oxidation, .the contact depth of the source and 
drain is shallow, and the resistance values of the MOS FET gate 
electrode with its thin gate oxide film can be reduced, making 
possible the manufacture of a specially fine MOS FET. 

4. Simple explanation of figures 

Figures 1 to 4 are cross-sectional diagrams showing the method of 
this invention by its processing sequences - 

1 substrate 4, 5 source, drain 

2 gate oxide film 6 polycrystalline oxide film 

3 gate electrode 7 substrate oxide film 



Applicant: Sanyo Electric Co-, Ltd* 
Agent: Shizuo Sano, Patent attorney 



